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BOROVIK, S.Ya. 
Sn 


Introduction of business accounting at the radio center. Vest. 
sviazi 21 no,.8:26-27 Ag ‘641. (MIRA 14:9) 


1. Nachal'nik Kamchatskogo oblastnogo radiotsentra. 
(Kamchatka—Radio stations) 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510016-0" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510016-0 


BOROVIK, Viktor, Andreyevich;.BORODIN, 1.A., doktor ekon. nauk, 
prof., naucln, red.; PANIN, N.S., red.; YExOKHINA, L., 
tekhn. rede 


{Business accounting on collective farms] Khozigeistven- 
nyi raschet v kolkhozakh, Moskva, Ekonomika, 1964. 163 p. 
(MIRA 17:1) 
(Collective farms--Accounting) 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510016-0" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510016-0 


ACC NR: AP7001434 (4, ¥) SOURCE CODE: 0R/0413/66/000/021,'0157/01 


INVENTOR: Borovik, V. F. 
neal 
ORG: none 
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| TITLE: State interrogation device for an electronic counter. Class 42, No. 188145 


SOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 21, 1966, 157 
TOPIC TAGS: transistorized circuit, electronic counter 


ABSTACT: This Author Certificate presents a transistorized state interrogation 
device for an electronic counter which contains a decatron control circuit. To 
simplify the device, the cathodes of at least one decatron are connected through 
control transistors to the counter digits. The. base of one of ‘the output transistors 
is connected to the emitters of the control transistors and the base of the other 
output transistor is connected through a resistor to the decatron cathodes. To insure 
control of an unrestricted number of counter digits with the use of several decatrons, 
the zero cathode of the preceding decatron is connected through a resistor to ground 
and directly to the control circuit of the following decatron. One of the free : 
cathodes of the preceding decatron is connected through a capacitor, to the base of “he 
control transistor whose collector is connected to the second cathode of the following 
decatron. To eliminate digit bypass of the decatron cathodes more than once in the 
interval between two counter pulses, a transistor is connected in the circuit of the 
first cathode of the first decatron,. the circuit of the first cathode of the following 
decatron is disconnected, and a resistor is connected in the circuit of the second 
cathode. The emitter of the control transistor id connected to a negative voltage 


| ears’? 4/4 SUB CODE: 09/ SUBM DATE: 26Nov65_- UDC: 681.142. 
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BORCVIK, V. L. 


Borovik, V. L. “Use of gas inexisting room furnaces," Sbornik materialov 
po kommunal..khoz-vu, No. 5, 1948, pe 29-h5 


SO: U-2888, Letopis éhurnal'nykh Statey, No. 1, 1949 
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$/044/«..,'200/005/003/072 


: 0111/07 23 
AUTHOR: Borovik, Vere. 
TITLE: Or, some avolications of the cissoidal transformation in the 


ctheory of curves 


PERIODICAL: Referativnyy zhurnal, Matematika, no. 5, 1962, 66, 
abstract 5A419. ("Izv. Krymsk. ped. in-ta", 1961, 35, 


203 - 218) / 
TeXKTs fhe author cgenotes as a cissoidel transformation of the v. 
plane in itself such a transformation relative to 77+ center O and the 
curve K" in which the point M' of a straight line : sheough O is carried 
over to a point NM of 1 with OM + OM' = OX", where 1" is the intersection 


of 1 and K". The polar equation of cissoidal kK (the geometric location 
of the points a‘ 43 determined by given curves K'! (geometric location 
of the points M') «-d HE". Properties of K are given. The example of 
the cissoidal for v.> curves K' and K" (both of second order) is 
considered. 


‘Abstracter's neve : Conplete trenslation. 
Card 1/1 
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AUTHORS ; Veysig,. @. S., Borovik, V. N. 

TITLE: Te results of observation of the total solar eclipse of February 


15, 1961, on the 3.2-cm wavelength 


PERIODICAL; Referativnyy zhurnal, Astronomiya i Geodeziya, no. 8, 1962, 46, : 
abstract 8A323 ("Solnechnyye dannyye", 1961, no. 6, 61 - 63) 


TEXT: The authors present the results of the observation of the total 

’ solar eclipse of February 15, 1961, on the 3.2-cm wavelength. The observations 

were carried out by an expedition of the Main Astronomical Observatory, AS USSR, 

_ at Rostov by means of a mirror radiotelescope (D = 3m) and using the scamniing . x 
of antenna directivity diagram, Variations in the total: flux of radio emission 

were recorded during the course of the eclipse. The results ‘obtained are pre- 

sented graphically. Dimensions of radio emitting regions, related to visible 

active regions on the Sun (sunspots at the limb and a flocullus in the disk 

center), were determined from the curve of flux variation, as well as their ccn~ 


tribution to the total radio flux from the Sun. A large residual flux is noted 
at the instant of full phase (4.2% of the total solar flux). 

_ [Abstracter's note: Complete translation] B, Ioshpa 
_ Card 1/1 De te sd i 
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"FCC NR AR7000807 SOURCE CODE: UR/0058/66/000/009/H043/H043. | 


AUTHOR: Borovik, V. N. 3; Peterova, N. G.; Korzhavin, A, N, 


= acindeanenltedt in) 


TITLE: Observations of a radio source related to a group of rapidly developing 
Sunspots 


SOURCE: Ref, zh, Fizika, Abs, 9Zh315 
REF SOURCE: Solnechnyye dannyye, no. 10, 1965, 67-71 


TOPIC TAGS: sunspot, solar radio emission, radio source, radio emission, adie 
i i i i SOLAR. 


PLADLNTIoW IWTERISITY —— 
ABSTRACT: It is reported that in March 1965 the sunspot group No. 23 (numbered 
according to the bulletin "Solnechnyye dannyye''—"Solar Data") which was urider- 
going disintegration, suddenly increased six-fold in area between March 18 and 

19, On March 19, 1965 the flux of radio emission from the source associated with ae 
the group and observed simultaneously on two wavelengths, 3.2 and 4,5 cm, 

through the Great Pulkovo radio telescope (the resolving power of the telescope 

being iJ 3 respectively), was also seen to increase by almost as 
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race Nk ART000807 SP at ee eg a 
| much, The dimensions of the source, constan: throughout the entire period of 
observation, were 15 onthe 3,2-cm wave, and 23 onthe 4.5-cm wave. 
On March 19, 1965 the brightness temperature of the source, assuming its | 
circular outline to be symmetrical was compu‘ ed to be 120, 000K on the 3. 2-em 
wavelength and 170, 000K on the 4,5-cm wavelngth, The kinetic temperature of 
the source, computed on the basis of these data, was 200,000K, In comparison 
with March 18, on March 19, 1965 the kinetic :emperature of the source increased 
four-fold, and the amount of emission eight-fo'd.‘ The effective center of the 
source's radio emission before and after March 19 was above the photospher'e at a 
distance of (0. 04 * 0. 01). R> on the 3, 2-cm wavelength and (0,050.01) & on 
the 4.5-cm wavelength. No close correlation vas observed between changes in th 
area of the optical group of sunspots and the f1 1x of radiation from a radio source 
corresponding to it, which agrees with results obtained earlier by the author's on 
the same wavelengths. [Translation of abstra::t] [SP] 
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race NR” AR6033093 SOURCE CODE: UR/0269/66/000/007/0045/0045 


AUTHOR: Borovik, V. N.; Korzhavin, A. N.; Peterova, N. G, 
eereeeanscnemeresnmamr easaanannas laa Ae eel é 


TITLE: Observations of a radiation source associated with a rapidly developing 
group of sunspots ‘ 


SOURCE: Ref, zh. Astronomiya, Abs. 7. 51,314 
REF SOURCE: Solnechnyye dannyye, no. 10, 1965, 67-71 


TOPIC TAGS: sunspot, radiation source, photosphere, sunspot group, brightness 
temperature, kinetic temperature 


ABSTRACT: On 18—19 March 1965, the size of the group of sunspots No. 23 
[according to the numeration used in the bulletin "Solnechnyye dannyye" (Solar 
data)], which was ina stagé of decay, suddenly increased sixfold. On 19 March, . 
the flux density from a source connected with this group increased by approximately | 
aS many times. The source was observed with the large Pulkovo radio telescope in 
the 3, 2- and 4,5-cm wavelengths (telescope resolving power of “1 and "43, 
respectively), Source dimensions, which were constant during the entire period 

of, the observation, were 0: at the 3, 2-cm wavelength and 23: -at the 4. 5-cm 
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og RES 


:-FACC NR AR6033093 _ 


wavelength, On 19 March 1965 the brightness temperature of the source calculated, 
assuming its circular symmetry was 120, 000K at the 3, 2-cm wavelength and 

170, 000K at 4,5-cm wavelength. The kinetic temperature, calculated on the basia ~ 
of these data, was 200,000K. On 19 March, the optical thickness of the radiating 
region was 0,9 at the 3. 2-cm wavelength and 1.8 at the 4.5-cm wavelength. The 
emission measure was ‘J ¥¥,ds=0,5- 10". , . On 19 March 1965 as compared with 
18 March, the kinetic temperature of the source increased fourfold, and the emis~ — 
sion measure increased eightfold. Before and after 19 March, the effective center 
of source radiation was above the photosphere at a distance of “ (04+001) RO at 
the 3, 2-cm wavelength, and °(00540,01) RO at the 4.5-cm wavelength. No 
close connection was observed between the variation in the area of the optical 
sunspot group and the flux radiation from the corresponding radio source; this 

is in accord with results obtained earlier by the authors for the same wavelengths, 
The bibliography has & titles, N, Petrova (Translation of abstract} [DW] 
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. BOROVIK, Ya. [Borovyk, IA.] 


Unsubdued Algeria, Nauka i zhyttia 10 no. 11:56-57 N '60. 
(MIRA 14:4) 
(Algeria—-Politics and government) 
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BYKOVIK, YE. 4. -- 


BORWIK, YE, A, -- "The Zonal Charactoristics of the Broslay Lakes of the 
Belorussian SSR and their Significance for Investigations into the 

All-Union Sci Res Inst of the Lake and Kiver Fish 
(Dissertation for the Dagras 


Fish Economy." 
Economy (VN-ORKh), Leningrad, 1355. 


of Candidate in Biological Sciences) 


SO: Knizhnaya Letopis', No 1, 1956, pp 192-122, 124 
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pangs” 
Growth of “the oel under different ecological conditions, Baul, Inst, 
Diol, AN BSSR n0,2:264-268 '57, (MIRA: 1132) 


(Drivyaty, Iake--Eels) 
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ime scale formation in pale: Biul, Inet. biol, AN BSSR no,2:269~ 
272. S57. (MIR& 12:2) 

(Scales (Fishes)) (Hels) 
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XOKIMNEWKO, S.V. [Kakhnenka, S.V.); 


BOROVIK, Ye.A. [Baravik. E.A.]+ ( i 
fiaravnia, $.b] ry Vv ’ J; }OROVAYA,, Sele 


ee ar 

Ichthyophthirtosis in eels, Vestai AN BSSH.Ser.biial. nav. 

N0e2291-93 "59, (MIRA 12:9) 
(WHITE RUSSIA--PROTOZ(A, PATHOGENIC) 
(EHLS--DISRASES AND PESTS) 
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KOKHNENKO, S.V.; BOROVIK, Ye.A; 


Results of a 2-yea observation of the growth and development 

of young eels in White Russian waters, Biul, Inst.biol, AN BSSR 

00.35269~272 '58, (MIRA 13:7) 
(WHITR RUSSIA--ZELS) : 
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BOROVIK, Ye.A.; KOKHNENKO, S.V. 


Aeromonas punctata infection of eels in fresh waters. Dokl. AN 
BSSR 5 no.10:478-480 O ‘61. (MIRA 1533) 


1. Otdel zoologii i parazitologii AN BSSR. Predstavleno akademikom 
AN BSSR kh.5.Goreglyadon. 


(Eels--Diseases and pests) (Aeromonas punctata) 
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BOROVIK, Ye.A.; TERENT'YEVA, MV. 


Content, of some microelements in the roe of the rainbow 
trout (Salmo irideus Gibbons), Dokl. AN BSSR 7 no.10:714- 
715 0 '63, (MIRA 16:11) 


1, Otdel zoclogii i parazitologii i sektor gerontologii 
AN BSSR, Predstavleno akademikom AN BSSR V.A. Leonovym, 
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BOROVIK, Yoo. [Haravic, E.A.] 


Respiration of eggs of the rainbow trout (Salmo irideua Gibb. 
1855). Vestsi AN BSSR Ser. biial. nav. noe3slllll§ ¢63 
(MIRA 1727) 
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BOROVIK, YeeA, [Baravik, A.A.]; KOKINENKO, S.V. [Kakhnenka, S.V.} 


Stocking with pike perch of some White Russim lakes. Vestsi 
AN BSSR Ser. biial. nav. no.32123-125 "64 (MIRA 18s) 
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BOROVIK, Ye,A. [Borovyk, F.A.] 
Significance of carotencids in the embryonic development of 


rainbow trout, Vestsi AN BSSR. Ser. biial nav. no.1:1322133 '65, 
(MIRA 18:5) 
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BOROVIK,YE. 0. 

21388 POROVIK, 3:, 0. O Terloprovodnosti uglekicsloty I svyazi mezhou tepleprovodnostyo 
I vyazkostyo. dhurne). eksperfim. JI teoret. Fiziki, 1949, Yyo. 7, S. 561-64.- 
Bibliogr: 15 Nazv. 


SO: letopis' Zhurnal'nykh Statey, No. 29, Moskva, 1949. 
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BOROVIK, Ye.S. [Borovyi', IB,S.]; GRISHIN, S.F. [Hrychyn, S.F.]3 
sow GRISHINA, Ye.Ya. [Hryshyna, 0.14, ] 


AdLabatic demagnetization of ferric ammonium alum without 
thermal insulation. Ukr, fiz, zhur. 8 no.9:10132-1019 S '63, 

(HTRA 17:8) 
1, Finiko-takhricheskiy institut AN Ul@rSSR, Khar'kov. 
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BOROVIK, Ye.S.; MIKHAYLOV, I.F.3 KOSIK,N.a. 


1S 


Hydraulic friction and heat transfer in coil type counterflow heat 
exchangers, Inuh,-fiz. zhur, no.7:3-8 32 4 (MIRA 17:10) 


1. Fizike-tekhnicheskiy institut AN WkrSSR, Shar'kov, 
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xj », no. ye 1864, "758-165 
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KNYAZEV, YueR.j MITIN, R.V.3 PETRENKO, Vee; BORGVIK, Ye.5S. 


Radiation frem a high-pressure argon are. Zhur. tekh. fiz. 34 
noe7sl224-1220 Jl '64 (MIRA 17:8) 
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| AUTHOR: Borovik, Ye.S.; Nikolayev, G.7.; Sharevekiy, BA, ic ae 


! TITLE: | Production of ultrahigh vacuum with a pre-heated hydrogen condensation punp. 
| SOURCE: Zhurnal tekhnicheskoy fiziki,-v.34, nov. ,1964, 1237-1241 
is ike 7 PP “S tee 5 


‘TOPIC TAGS: ultrahigh vacuum, vacuum pump 


{ : ‘ : sep ee va ts 
ABSTRACT: An experimental vacuum system of stainless steel is described with which” 
it was possible to bring a volume of GO liters from: atmospheric pressure to 4 x 
x 10710 mm Hg in 14 hours. Some of the construction details arp given by which a i 
leak raté of less than 10~°..om3/hour ‘was achieved. Pre-evacuation was accomplished | 
with a specially rebuilt oil diffusion pump which could be isolated from the rest | 
of the system. with a special vacuum valve and was provided with a liquid nitrogen ut 
trap. The condensation pump consisted of a. spherical container with a fyrtace aroa i . 
of 220 em? located in the tube joining the main volume to the diffusion pump." Thb -~ | 
tube containing the condensation ‘pump was provided with a.liquid nitrogen jacket, | 
; and its ends wore partially closed by. louvered screens cooled by liquid nitrogen. : 
; Provision was made for heating the system with external electric heating elements. ~~~ 
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“The pressure was measured with two types of ionization gage. ime procedure. for | 
‘achieving ultrahigh vacuum in the system was as follows. After pumping down with a | 
, mechanical forepump, the diffusion’ pump was started, it was isolated from the sys-~- 
‘tem, and its liquid nitrogen trap was filled. When the. diffusion pump reached a i 
: pressure of approximately i077 mm He it was opened to the system and the whole sys | 
‘tem was brought to this pressure. The system wag then slowly heated, to 400°C during: 
: the course of 1.5 to 2 hours. The heated systom, was pumped for, a time that yaried 
ae i from experiment to expsriment, at the end of which the ppesdura was again, approxi- : 
= mately 1077 mm Hg. The systen was then cooled and the liquid nitrogen jacket of the, 
ji tube containing the condensation pump was filled. This resulted in a decrease of 

i! pressure by about a factor 10 during. the course of 2 to 4 hours. The diffusion punp, 
1 was finally isolated from the system, and the condensation pump was filled with li-! 
1, quid hydrogen. The pressure dropped very rapidly and reached its equilibrium valu3 ! 
in an hour or two. The pumping speed. of the hydrogen comuensnt son pump was measured ; 
i by the controlled leak method at pressures from 2 x 10 ee to 1077 mm Hg. The pumping | 
‘speed was found to be 600 ,liters/sec. .: Orig.art.has: 5 ‘figures. ‘ : Bei ge. Hid Notas 
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BOHOVIX, Ye.S. [Horosyk, Th.8.]; MIKIAYLOY. 1.8. (Sykheilov, Le.t; BOLTS, 
HA. [Kosyk, Moi. | 


Comparison of the efficiencies of various heat exchanges of lique- 
faction machines, Ukr. fiz. zhur. 9 n0.737/59-765 1 164, 

(Hisd 27530) 
d, Pi2ike-tekhnicheskiy institut A Ukeook. Kiyev. 
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BOROVIK, B. 


ene oo 
USSR /Condwstivity, Thermal Feb 1947 
Nitrogen 


"Thermal Conductivity of Nitrogen," E. Borovik, 7 pp 
"Jouws Physics USSR" Vol XI, No 2, 943-335 
Measurement of the thermal conductivity of nitrogen 
as a function of temperature and pressure at 
temperatures ranging from ~183° to 102° C and pres- 


sures up to a hundred atmospheres. Data presented 
as isobare and isotherms. 
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__ Peay oops Ba Rs 


peistance 
crystals of blemath in 0 field. FE. S. Borovik and 
BG. Lazsrev (Acad. Sci. Ubrain. Jef arte). 
Deblady Akad. Nauk S.5.S.R. @. O11-14(1948).—A new 
method is given for the exptl. detn. of the tength of the free ' 


statance of a sample in the shape of a lanina changes during - ; ’ 
its rotation about an axis in the direction of the current, value obtained for sample No. #, which was retined by 5- 


the length of the free path of the elections is equal to its fol crystn., indicates, posibly, anisotropy of the mean free 
thickness, The effect of the crystallographic anisotropy path in a Bi crystal. The length of the {ree path coukd be 
is excluded by making a monocryst. sample in the shape of _ more precisely detd. by considering the mechanism of the 
a thick rad joined to the lamina. Rotation diagrams for 3.4 observad effect, but its order of magnitude is correct. 
samples differing in orientation and degree of purity show Ellen H. Dunlap 
the same effect. As the temp. is lowered, the curves for 

the rod paris of the samples degeneraic to ® straight tine, 

owing to the botropy of the residual ecsistance, At HH. 

temp. there are only traces of crystallographic anbotropy 

in the curves for the lamina. The min. in the rotation dia- 

gram is intensified as the temp. is lowered. The tength of 

the free path is assumed to bucome equal to the thickness of 

the famina at the temp. at thich the min. stops changing | 

rapiity. Sample nos., Iengih of frev path at the given 

ternpe.. and fength of free path at 0° arc: 20, 1, 0.1 mam. 

at 4.2°K., ~1078 om,; no. 2, 0.1 mrt. at 20.4°K., ~10°% 

cm; no. 3, 0.5 min. at ~ARK., ~3 X% 107 om. The 
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{0 “Measuring the Resiatance of Tin and Indiun in 
rtWagnetic Field,” Ye. 8. Borovik oe 


"Dok, Ak Nauk 85SR” Vol LXIX, No 6, pp 767-769. 


Dependence of relative resistance, Af/e, (0-1.0), 
hagite upon magnetic field, H (0-200 oersteds) at 
~R2°K; Ar is increment in resistance due to 
magnetic field and T, is resistance without the 


21. Dec 4g 
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field. Dependence of relative resist. . 
ance (0-100) 
in: Sn upon angle of rotation (-90°-900 wae 24 
fieldz (15,300 ana Hy orem raetieas sei see 


31 Oct 4G by Acad 8. I. Vavilov. 
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Hall effect in beryllium and aluminium at low temperatures. Zh. eksper. 
teor. Fiz, 23, No.1, 83-9) '52. (MERA 5:9) 
(PA 56 no.667:4038 '53) 
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BOROVIK, B.S. 
RT-700 (Change of the resistance of metals in a magnetic field at low temperatures) 


omen kh temperaturakh. 
Jeniia motallcv v magnitnom pole pri nizkl 
ee PERIMENTAL HO {: TEOFETICHESKOL FIZiKI, 23(4): 91-100, 1952. 
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BOROVIK, Ye.S., SHUM, L.F. 


~ pee ttm 


"Research on Temperature Dependence of the Magnetic Susceptibility of' 


Alloys of the Lead-Tin Systems. Uch. zap. KnGU, V. 48, Tr. Fiz. otd., 
No. 4, Kh. St. Univ. publication, /7<3, 
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USSR/Physics - Hall effect FD-149¢ 
Card 1/1 : Pub. 146-13/20 
Author : Borovik, Ye. S. 

SprRnPpeaer ney REE BEE ; 
Title : Hall effect and change in resistance of lead, copper and magnesium 
Periodical : Zhur. eksp. i teor. fiz., 27, 355-368, Sep 1954 
Abstract : Hall effect and change of resistance in a magnetic field of pure semi- 


crystalline specimens of Pb, Mg and Cu were investigated simultaneously 
in a temperature range of 2-300°K. Comparison of experimental and 
theoretical data revealed values of mobilities and concentrations of 
mobile charges in the studied metals. Comparison between data of free 
path from various sources with results of investigation of galvanorag- 
netic phenomena was carried out. .Tables and graphs. Thirty-one ref- 
erences including 19 foreign. 


Institution : Physicotechnical Institute, Acad Sci Ukrainian SSR 


Submitted : November 16, 1953 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510016-0" 


ZpEPROVER nor REESE: Piha aehtee 


CIA-RDP86-00513R000206510016-0 


"111866" (Anisat do Tin.) An roplls = 
iiekis kholla x — A eted, Bat Bot in uk 
ISSR, v. 83, no. 3, Ma 1p 4 


 Heaienets at 422K with ee ot 


» resistance ch and etl 
Graphs, 0 ref. eta Ae 


Potential dif. 
magnitudes. | 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510016-0" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510016-0 


BOROVIK, Ye.S. 
a cerns pe EN PPL VEE re 


Anisotropy of the Hall effect in sinc. Dop.AN URSR no 4: 354358 
155.6 (MIRA 9:2) 


1.Figiko-tekhnichniy institut AN URSR. Predstaviv diysniy chlen 
AN UBSR B.G.Lusarev. 
(Hall effect) 
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BOROVIK, E. B. (Khor 'ov) 


"“Galvonomagnetic Bffect and Properties of Conduction Hlectpons in 
Metals," paper presented at the International Conference on Physics of Magnetic 
Phenomena, Sverdlovsk, USSR, 23-31 Hsy 1956. 
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BOROVIK, E.S.: BROUDE, V.L. 
cea ics + 


ern encanta dg 
Conference on low temperature physics. Urr.fiz.zhur. 1 no.1: 
106-108 '56. (MEBA 9:11) 


(Low temperature research) 
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Abs Jour : Ref Zour - Fizika, N2 2, 1957, No 42h7 


“ Author =; Borevik, ‘Ye.S, 


Inst { Paysicotecknical. Institute, Academy of Sciences Ukrainian SSR. 

Title : O% the Interreletion Betwee:, the Anisotropy of the Hall Effect 
and the Change of Resistanct in a Magretic Field. I. Investi- 
gation of Mz esd Indium 


Orig Pub : Fiz. metallov 1 metailcvettentyz, 1956, 2, No 1, 33-42 


Abstract : In the case cf indium, the arisotrepy cf the Hall effect turned out 
to be just as negligible as the atisotropy of the vatiation in the 
resistance. The: same measuremsats were made on tin (Referat Zh. 
Fizika, 1956, 20208} as an zixe {Abstract 426), ard similar laws were 
cbsersed: a complex character of the anisotrepy at low temperature, - 
which makes 1t 1upessitie to restrict oneself to the principal direc- 
tions of H alouve (incidentally, even at 20° K the character of the 
anisctropy approaches the usual tensor charcéter); a tremaddous. vAlue 
of anisctropy {the msximm. values exceed the minimum values by tens 
of times); agreement betweez, the maxime of the Hall fields and the 

Card : 1/2 
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: Category : USSR/Electricity ~ Conductors c-h 
Abs Jour : Ref Zhur - Fizika, No 2, 1957, No ho? 


"aucmalous minima" of resistance as pistted against the angle of ro- 
tation; a slowing dow in the growth of the resistance with increasing 
H, when the direction of the latter corresponds to the minimum resis- 
tance plotted. against the angle cf rotation; the Hall field is not per- 
pendicular tc H.if' the latter is not directed along one of the crystal-~_ 
lographic axis. The Presence ¢f only a single deep minimum of resistance 
fer tin on the rotation diagram makes it possible te use for the calcu- 
lations a simple model, consisting of 6m..dsotropic electron group and an 
anisotropic one, and analogous two groups of holes with the same con- 
centrations. Such a rough model explsins adequately the basic exper- 
imental data and gives » in particular, mobility values that lead to the 
weak auisotropy of the resistance at H-=0. 


: 2/2 
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Bono Le. > 
Category : USSR/Electricity -- Conductors G-4 


AbS Jour : Ref Zhur - Fizika, No 2, 1957, No 42ké 


Author  : Borovik, Ye.5. 

Inst : Physicotechnical Institute, Academy of Sciences Ukrainian SSR 

Title : On the Interrelat:ion Between the Anisotropy of the Hall Effect and 
the Change of Resistance of Metaks in a Magnetic Field I. Inves- 
tigation of Zinc. 


Orig Pub : Zh. eksperim. i teor. fiziki, 1956, 30, No 2, 262-271 


Abstract : A cylindrical specimen of zinc, the axis of which was parallel to one 
of the binary crystallographic axis, was used to measure the resistamce 
and the Hall fielis as fumctions of the direction (angle ¥ with the ~ 
hexagonal axis) and of the magnitude of the magnetic field H (up to 
25,000 oersted) at 4 and 20° K (a brief report on part of the results 
reported is contained in Referat Zh. Fizika, 1956, 20208). It is showm 
that at low temperatures it is impossible to determine the magnitude of 
the Hall field ‘(or of the resistance) for arbitrary direction of H 
from its value for the directions of H along the crystallographic axis. 


Card : 1/2 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510016-0" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP8&6-00513R000206510016-0 


~ 
a 


Category : 


Abs Jour ; 


USSR/Electricity - Conductors 


Ref Zhur - Fizika, No 2, 1957, No hoh6 


It was established that the deep and narrow “anomalous minima" of the 
resistance plotted against the angle of rotation ( Y~=0° and 90°) 
correspond tc maxima of the Hall field 3 @ qualitative explanation for 
this variation is given: a sharp reduction in the effective mass should 
occur in directions perpendicular to the planes of the polyhedron bound- 
ing the first Brillouin zone, provided these planes intersect the Ferri 
surface; in the presence of several groups of electrons and holes » the 


pesitions of the extrema become shifted and may depend on dH. 
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BOROVIK, Yo.S.; LAZARY SV, B.G.; TSIN, N.M. 


Q11 decomposition in diffusion pumps. Ukr.fiz.shur. 2 noel: 


103 
78-86 Ja-Mr '57. (MLRA 10:5) 


1. Fisike-tekhnichniy institut AN URSR, 
Vacuum puspe ) 
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BOROVIK, Ye.S,; LAZARYEV, M.F.; FEDOROVA, M.F.; TSIN, N.M. 
Improvement of diffusion pump properties by employing liquid 

nitrogen cooled traps. Ukr.fiz.zhur. 2 no.1:87-94 Ja-Mr '57. 

(MLRA 10:5) 


lL. Fisiko-tektnichniy institut Al URSR, 
(Vacuum pumps) 
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AUTHORS: Borovik, Ye. S. and Volotskaya, V. G. SOV/126-6-1-7/53 
be ea 


TITLE: Galvanomegnetic Effects in Pt at Low Temperatures 
(Gal'vancmagnitnyye yavileniya v Pt pri nizkikh 
temperatuurakh) 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1958, Vol 6, No 1, 
pp 60-66 (USSR) 


ABSTRACT: The paper deais with some experimental results on the 
resistance and Hall effect in Pt at 4.2 - 20K and fields 
up to 27 000 Oe. Pt strip produced from wire by 
rolling, 1.1 mm wide and 0,08 mm thick, 5.2 mm long was 
used, after boiling in nitric acid and ealing in 
vacuo at about 10°° mm Hg at up, to 1500 C for an hour, 
followed by slow cooling to 500°C. The resistance 
results (at zero field) are compared with theory and 
the results of others; certain discrepancies are 
revealed, but the discussion of these does not, however, 
form an important part of the paper, most of which is 
devoted to the magneto-resistance and Hall effect 
results given in Figs. 2-4. The various groups of 
carriers are discussed in some detail (Table 2); the 

Card 1/2 effective mass is shown to be less than the value 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510016-0" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510016-0 


SOV/126-6-1-7/33 
Galvanomagnetic Effects in Pt at Low Temperatures 
commonly assumed (8 instead of 22); the electronic 
structure is also more complex, No essential difference 
from non-transition metals is found in the galvano- 
Magnetic effects, but the electron mobility is much 
lower, 
There are 5 figures, 2 tables and 13 references, 
8 of which are Soviet, 3 German, 2 English, 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR 
(Institute for Physics and Technology, Age Seo, USSR) 


Card 2/2 1. Platinum--Electrical properties 2. Platinum...Magnetic 


properties 3. Platinum--Temperature factors 
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AUTHORS: Borovik, Ye; Sey Fatrakovs B. P. 


: << 
TITLE: Breakdown Investigations in Vacuum (Issledovaniye proboye Vv 
vakuume ) 
PERIODICAL: gharnal tekhnicheskoy figiki, 1958, Vol 28, Nr 9, 
pp. 1971 - 4980 (USSR) 


n of two problems is the subject of this 
trength of jsolators in 

lic electrodes in 

rted in this paper was conciuded in 

f the information found in 

nipped with 2 
nydrogen condensation pump, which operates on the following 
principle: The gases are Liquefied at the surface of liquid 
nydrogen and then are This pump was descrived 

in reference 6. This is 4 description of the plant used in 

the breakdown experiments. The following experinental evidence 
is presented: 4) When the vacuum surface strength of insulators 
is investigated , it appears that the breakdown proceeds 
along narrow channels on the surface of the insulator. Ribbed 


ABSTRACT: The investigatio 
paper: The magnitude of surface § 
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" Breakdown Investigationg in Vacuum $0V/57-23-9.17/'55 
insulators do not exhibit a &Teater Strength, Plexiglass and 
i e @ the highest Strength anong 

e ‘insulators investigateg. 2) As regards the Second Problen 
it wag Pound that long before the actual breakdown between 
Metallic “lectrodes in vacuum a Current between the electrodes 
is Senerat eq, Tt is mainly an electron Current which Causes 

0 


not increase by a better de-gassing Of the el Ctrodes, 4) 
varying Pressure in the range 107%, 10-Ber. Hg. 

has ho effect Clther piss dA 

On the breakdown along insulators or on the breakdown betwee, 

Metallic electrodes. There are 7 figures, 4 tables, and 10 

references, 5 of Which are Soviet, 
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AUTHORS: Borovik, Ye. Se» Lazarev, B- Ge» Mikhay1lov> I. F. 

TITLE: A Hydrogen Condensation Pump With a Built-in Liquifier (Vodorodnyy 
avtonomnym ozhizhitelem) 


kondensatsionnyy nagos §& 


PERIODICAL! Atomnaya energiyas 1959, Vol 7, Nr 2, PP 17 - 121 (USSR) 
d in reference 1 are elimi- 


Most drawbacks of the pulp describe 
y the fact. that the hydrogen 


nated in the newly developed pump b 
is Liqaified a@irectly in the pump. Two sectional views show 

ts and the construction of the pump as well a8 BiVes 
‘in extent» description of the. components and their 
functions. The Liquifie i he compresscr 

(10 m’/h), but can also pe attached to a 17 m?/h compressor be- 
cause it has sufficient cooling surface. The operational capacity 
of the pump tainer of N 1-9 2 con- 
tent. Ags the co 3 and threaded pipe 


connections + specia impossible and due to 
this fact @ vac chieved. The suction 


rate of the pump was a to be 37.104 i/sec 


in the 407 = 4072 pressure Tange and 


ABSTRACT: 


experimentally determine 
it was also established 
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A Hydrogen Condensation Pump With a Built-in Liquifier 


that this rate 


under these conditions = 
a vacuum of 1 - 125.107 


capacity 


vj 13 kW 


fier. When the energy con 


Card 2/3 has a higher energy consum 
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7a8 {independent of the pressure. A separate 
test established that the pump functions even if there is a 
considerable formation of gas in the vessel to be evacuated and 
if there is a considerable amount of dirt on the cooling surface: 
By inserting 8 water cooled shutter between the recipient ancl 
the pump the suction rate was decreased to 17.109 1/sec and even 
the evaporation of iron for example, 
mm Hg was achieved. There are diagrans 
showing the dependency of hydrogen consumption in case of strong 
secondary gas formation and the dependency of the liquifier's 
on the pressure and the thermal stress respectively: 
The maximum capacity of the liquifier is v 4 1 of liquid 
hydrogen/h at 60 atm. Calculating this data for a 10 m>/h- 
/n. The maximum evaporation of the 
whole installation is A 2i/n. The aggregates of the pump consume 
at a pumping efficiency of 37.10 i/sec, 
electric energy needed for Liquifying the nitrogen in the liqui- 
sumed for producing the nitrogen needed 
for cooling the main cock is also considered, the total con- 
sumption 18 wit kw. An oil diffusion pump of the same capacity 
ption. B. 
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% t+ed in anying out the measurements 6 
Pp iqipatec. 
Pe eee and 2 Soviet. references 
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TTTLs: tnvestigation of gaivanomagneti¢ phenomena jn chromiua at 
Low menperatures (tesieaovanty ga yyanomagnitnykh yavienly v 


khrome pri. nizkikb semperature h) 


PERIODICAL? gnurnal cesperimental' nol i pooreticneskoy fizikis 19595 
Yol 36, §F 6, PP 4650 - 4655 (ussB) 


ABSTRACT - galvanomagnets$ phenomens in ¢ransition metals nave nithnerte 
not veen jnvestigated to any considerable extent wishin the 
range of strong fields, 4.e. in the case of 8 cosiaeravié jn- 
orease of resistance jn the magnetic field. ne variation of 


pean investigates: In the present paper the autnors deal with 
snvestigation® of tha Hall effect anda the variation of resistance 
in chromium in ma netic fields of up to 27000 oe within +he 
temperatur® range of from 4.2 - BK, 38 well 38 with sone 
earlier jnvestigations of zirconium. The samples were obtained 
py means of vacuul gistillation and were need e-snared {ajanetet 
nara 1/3 0.35 MDs jength 8 mm) - weasurements of the temperature jependenc? 
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Investigation of . Galvanomagnetic Phenomena in g0v/56-36--6-5/ 66 
Chromium at Low Temperatures 


of the resistance of these samples (without field) are given 
by table 1. In the course of investigations of galvanometric 
properties, the direction of current coincided with the lon- 
gitudinal axis of the sample, and the magnetic field was per- 
pendicular to it. The anisotropy of resistance variation im the 
magnetic field amounted to 4% as a maximum. The diagram in 
figure 1 shows the course of the resistance variation in the 
magnetic field; at helium temperatures the resistance shows & 
practically linear increase with growing field strength. Within 
the xzange of 10 to 27 kOe the resistance increases to about 
three times its amount. Figure 2 shows the dependence of the 
Hall constant R on H at 78° (very slight, practically linear 
decrease with increasing H) and at 42° (exponential decreasé 
to about 5 kOe, and then linear decrease to 27 k 
field-independent value at nitrogen temperature 
aiffers only litt t lue at room tempera 
In the following ed are discussed and partly 
compared with those 0 m. For the purposé 
of explaining experimental resuits, a model is chosen which is 
Card 2/3 chaxacterized by four groups of mobile charges: 2 groups of 


APPROVED F : 
OR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510016-0" 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510016-0 


Investigation of | Galvanomagnetic Phenomena in 50v/56-36-6-5/66 
Chromium at Low Temperatures 


electrons with the concentrations n, and Nn, and 2 groups of 
holes with the concentrations n, and Nz. uf means of this 
theory, the mobilities and concentrations of electrons are cal- 
culated on the basis of measurement data (Table 2). The theore- 
tical. and experimental values (Hall field and resistance veria- 
tion with H) are compared (Fig 4); agreement is found to be 
good. Further numerical data for Cr, Pt, and Zn are given in 
table 3 for T= 4.22°K and T= Q. In the case of chromium (as 
well as in that of platinum) no direct {nfluence of magnetiza- 
tion could be found. According to reference 9, chromium word 
go over into the antiferromagnetic state at T¢ 475°K, which 
would, however, cause the occurrence of an anomaly in weak fields, 
which could not be experimentally determined. The authors aoe 
thank B. G. Lazarev for his interest in this investigation. 
There are 4 figures, 3 tables, and 9 references, 4 of which 

are Soviet. 

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy 583 
(Physico-technical Institute of the Academy of Sciences, Ukrains~- 
kaya. SSR) 

SUBMITTED: December 22, 1958 
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2 / 4Oo sO $/120/60/000/01/035/051 
170 E032/E314 
AUTHORS : Borovik, Ye-S., Grishin, S.F. an azarev, B.G. 
TITLE: Son tire Urt rire” Vacuum of Condensation Pumps 1 


PERIODICAL: Pribory i tekhnika eksperimenta, 1960, Nr l, 
pp 115 - 118 (USSR) 


ABSTRACT: The present paper is concerned with the determination 
of the ultimate vacuum of a hydrogen condensation pump 
and the possibility of using liquid helium to improve 
this ultimate vacuum. Since it was expected that in 
order to achieve the ultimate vacuum it is essential 
to exclude the penetration into the vacuum chamber of 
the oil diffusion pump vapour, a special apparatus was 
built in which all possible steps were taken to minimise 
this effect. A schematic drawing of the apparatus 
employed is shown in Figure 1. The apparatus was placed 
in a 40-litre vessel 1. The vessel was evacuated by 
the oil diffusion pump 2. The system was isolated 
from the oil-diffusion pump by the liquid nitrogen cooled 
vapour trap 3. On the low vacuum side, the oil- 
diffusion pump was evacuated by a two-stage mercury- 
Cardi/4 diffusion pump incorporating a liquid nitrogen trap: W/ 
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The polished copper screen 5 , which was in the form 

of a cylinder and surrounded the working region, was 

also nitrogen-cooled with the aid of the dewar 6. 

In addition, there was a liquid nitrogen cooled venetian- 
pling type trap 7: Inside the screen 5 there was a 
polished cylindrical screen 8 , made of copper with a 
Liquid-hyclrogen filled sphere 9 attached to it. The 
screen 8 and the sphere 9 form a fast condensation 
pump. The space juside the screen 8 was thus 
surrounded by walls cooled down to Liquid-hydrogen 
temperatures and the rate of pumping for nitrogen Within 
this space was 30 000 litres/sec. The sphere 10 inside 
the screen had a diameter of 155 m and could be filled 
with Liquid hydrogen or liquid helium. The calculated 
pumping speed for nitrogen by the sphere 10 was 

8 000 litres/sec. The space inside the screen 8 was 
thus isolated from the remaining part of the apparatus 
except for apertures whose total areas Was about 


10 ea The rate of leakage of air through these f 
Card2/4 \ 
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apertures was less than 100 litres/sec and hence the 
region inside the screen 8 could be looked upon as 
corresponding.to the ultimate vacuum of the condensation 
pumps, provided the pressure outside this region was 


about 10. mm Hg. Two manometers were employed, namely 
12 and 13 . In order to reduce the evaporation of 
helium between the manometer 13 and the sphere 10 , 
provision was made for a narrow copper screen 74. The 
low pressures were measured with standard ionization 
manometers, type LM2. These manometers can measure 


pressures clown to 5 x 107? mm Hg. An Alpert gauge (Ref 3) 
was used to measure the very low pressures. It was found 


that a vacuum of 1071° mm Hg could be obtained in all 
experiments with liquid-hydrogen filled condensation pumps. 


The lowest pressure (1.2 x 107?) was achieved after a 
10-day pumping with ljguid nitrogen in all the traps. A 
pressure of 1.2 x 10 mn Hg was obtained when liquid 


Card3/4 Ue 
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helium was employed as the cooling agent. 
There are 1 figure and 4 references, % of which are 
Soviet and i is English. 


ASSOCIATION: Fiziko--tekhnicheskiy institut AN SSSR (Physico- 
engineering Institute of the Ac.Sc., Ukrainian SSR 


SUBMITTED: January 19, 1959 
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$/1.26/60/009/01/007/031 
2Y."7900 B021/B191 
AUTHORS: Borovik, Ye.S., and Mamaluy, Yu.A, / 
TITLE: The Temperature Dependence of the Magnetic Susceptibility 
of Barium Ferrite 4\ 
PERIODICAL: Fizika netailov i metallovedeniye, 1960, Vol 9; Nr Is 
pp 36-40 (USSR) 


ABSTRACT: Samples were prepared from powders of Faco3 ana Fe293 
to give stoichiometric Ba0.6Fe203. The moist powders 
were mixed for three heurs, dried at 1000 °G for five 
hours, pressed and sintered at 1200 °C for one Bones rac 
Measurements of the magnetisation were carried out by e 
ballistic method using Belov's apparatus (Fig Le ‘ 
Results of measurements above the Gurie point (450 OC) 
are given in Fig 2, Some previous results (Ref 2) are 
aiso shown. All the points from both investigations iis 
on the same curve. The cutve obtained agrees with Neel's 
theory for paramagnetic susceptibility to a temperature of 
46G OC. Results obtained at temperatures beiow tne surie 
point are given in Fig 3. The Hopkinson effect (an ; 
increase in initial susceptibility near the Curie point) 
is absent with magnetisation of less than 1% of Is. 
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S/126/60/009/01/007/031 
£021/B191 
The Temperature Dependence cf the Magnetic Susceptibility cf 
Barium Ferrite 
The theoretical squation for initial susceptibility is 
given (Eq 3}. The calculated result is 0.012 and the vs 
experimental result 0.0%, In spite of this deviation Ff 
Card it is considered that magnetisation takes place in the 
3/3 main hy processes of rotation. 
ai There are + figures and 9 references, of which 6 are 
Soviet and 3 English. 
ASSOCIATION: Khar'kovskiy gosudarstvennyy universitet imeni 
A.M. Gor'kogo 
(Khar'koy State University imeni A.M. Gor'kiy) 


SUBMITTED: June 16, 1959 
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AUTHORS : Borovik, Ye.S. and Mamaluy, o Ao 


= 

TITLE: “Pemperature Dependence of the Magnetis 
Ferrites in Weak Fields 
en 


ation of Hexagonal 


Fizika hetallov i metallovedeniye> 1960, Vol 9, Nx 6, 


pp 828 - 832 (USSR) 


ABSTRACT: In an earlier paper (Ref 1) the authors described the 
results of investigations of the temperature dependence 


of the susceptibility of barium ferrite in weak fields 


pelow the Curie point. 
rT=f(T) for parium ferrite i 
susceptibility on approach 
point (Hopkinson effect). Therefore, the authors consider 
it of interest to elucidate whether this feature is 
restricted er it is also & 
property of other rigid ferrites- Furthermore, the 

3 i ferrite were continued in weaker 


investigations on barium 
the earlier work (Ref 1)- 


fields than was done in 
The magnetisation of the specimen was measured 
é s in the 


by means of a ballistic method in the same Way a 
Cardl/3 earlier work. The temperature dependence of the magneti- 
sation was studied in ferrites of barium, strontium and 


__ 


PERIODICAL: 


APPROVED FOR R : 
ELEASE: 06/09/2000 CIA-RDP86-00513R0002065100 
16-0" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510016-0 


- §0881 
S/126/60/009/06/0C5/025 


be J 
Temperature Dependence of the Magnet iE Qt i4eee Hexagonal Ferrites 
in Weak Fields 
lead. Except for some changes in the temperature regime 
for the lead and strontium ferrites, the specimens were 
produced by the same methods which were used earlier. The 
measured results show that the investigated ferrites do 
not possess any Hopkinson effect. In addition to the 
ordinary Hopkinson effect, maximum susceptibility was 
observed for cobalt in the range in which there is a 
change in the sign of the anisotropy constant. It is 
pointed out that this character of the changes in I /k 


* values fox barium ferrite is caused not so much by the 7 
changes in" YK = £(T) curve but by the fact that the 
saturation magnetisation decreases to a considerable 
extent even at temperatures differing greatly from that 
of the Curie point. In the case of soft (cubic) ferrites, 
which show a Hopkinson effect, a rapid drop in the 
saturation magnetisation begins at relatively higher 
temperatures than it does for barium ferrites. 

Card 2/3 % 
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There are 5 figures and 9 references, 2 of which are 
Soviet, 1 Japanese (in English) and 6 English. 


ASSOCIATION: Khar 'kovskiy gosudarstvennyy universitet im. 
A.M. Gior'koge (Khar'kov State Universit im. A.M. Gorikiy) 
a CE SAY Ame AsMo Gor'kiy 
SUBMITTED: January 18, 1960 
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Sy 42/0 
AUTHORS : Borovik, Ye. S., Grishin, S. Fo, Grishina, Ye. Ya. 
ar Seen ae ree \ 
TITLE: Elasticity of Nitrogen- and Hy droge\Vapors at Low Pressures 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, 1960, Vol. 30, Now 5, 
ppo 539 = 545 


TEXT: For the purpose of determining the elasticity of nitrogen- and 
hydrogen vapor at low pressures, a method of direct pressure measurement: 
of the saturating vapors was here applied. This method consisted in the 
followings The gas under investigation is condensed ina high vacuum on a 
cooled surface; after the end of condensation and after a certain period 
of waiting for the establishment of equilibrium in the free volume, such 
& pressure is adjusted on the surface, at which the rate of condensation 
is equal to the rate of evaporation in the substance under investigation. 
Fig. 1 shows the scheme of the device used, which is also described. 
Pressure- and temperature measurement as well as determination of the 
elasticity of the hydrogen- and nitrogen vapors are desoribed. Figs. 2 
and 3 give the measurement results, and Tables 1 and 2 show the 


Cara 1/2 uf 
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dependence of the elasticity of the vapors on temperature. - It is shown 
that the hydrogen final vacuum may be increased in a helium condensation 
pump by pumping out the wapors above the liquid helium and reducing the 
temperature of the pump-surface. Table 3 shows the possibility of 
improving the final vacuus in this manner. In conclusion it is shown that 
the method described makes it possible, for the purpose of measuring 
vapor elasticity at low pressures, to measure vapor pressures up to 


10°? ~ 10°'° torr, Measurement of the dependence of the elasticity of 
hydrogen vapors on temperature was carried out within the range of 


101079 - 1.8°107° torr, and that of the nitrogen vapors was carried out 
within the range of 40101079 - 3.20107! torr. There are 3 figures, 
3 tables, and 8 references: 3 Soviet, 4 English, and 1 German. 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR Khar'kov (Institute _ 
of Fhysics and Technology of the AS UkrSSR, Khar 'kov) 


SUBMITTED: August 11, 1959 
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AUTHORS: Boroviks Ye.S., Professor, Doctor of Physics and Mathematics 
Mikhaylov, I.F., Engineer 


TITLE: Automated Hydrogen Liquefaction Cycle Without Gas-Holder 
PERIODICAL: Khimicheskoye Mashinestroyeniye, 1961, No. 1, pp. 1-2 


TEXT: The increased use of liquid hydrogen and other liquid gases 
for cooling large machinery (Refs 1-4) is discussed. In order to simpli- 
fy the complicated maintenance of gas-holders, a closed cycle liquefac- 
tion device without gas-holder and with automatic pressure adjustment of 
the circulating gas was developed (Fig 1). The cycle was used to supply 
the hydrogen liquefisr of a condensation pump at a rate of 4°10 1/se0 
(Ref 2). The limit amount of liquid hydrogen is determined by the posi- 
tion of the hydrogen outlet tube in.the liquefier collector. Liquid 
hydrogen collects up to a certain level, above which it is carried away 
by the outgoing gas. Finally, the entire amount of gas can be pumped in- 
to cylinders through a filter (7) and a valve (8). Both automatic valves 
(6) and (11) are pneumatic; their performance is based on the deflection 
of tT aad caused by varying pressures. The constant counterpressure 
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of valve (11) is insured by gas contained in the ballast container (9) 
and of the valve ‘6) by atmospheric pressure. Fig 2 shows the design 

of the ultimate pressure valve; its body consists of two parts (1) and 
(5) divided by a 20 mm diameter rubber membrane (2). The valve ensures 
the upper pressure limit to an accuracy of 1 atm at a 200-atm maximur 
pressure. Rubber membranes of 1 mm thickness withstand pressure drops of 
300 atm. Fig 3 shows the design of the automatic gas supply valve con- 
sisting of a short oylinder (1), the ends of which are covered by two 
rubber diaphragms (2), The operating diameter of the diaphragms is 105 mm 
and the valve maintains a constant pressure to an accuracy of 0,002 atm, 
High accuracy is essential in order to prevent air intake through the 
pumping line of the compressor. A two-stage KBJ\(KVD) air compressor of 
10 m?/h capacity per operating pressure of 60 atm was used. High comprss- 
sion: in the cylinder leads to intensified decomposition of lubricants, 
which necessitates careful purification of high-pressure hydrogem before 
entering the liquefier. Purification with the help of an adsorption fil- 
ter and a freezer ensures continuous operation of the liquefier for six 
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months. Analysis of the operating gas after six months showed that the 

content of oxygen does rot exceed 0,050%, which freezes quickly. The 

freezer ig a counter-flcow heat exchanger with its lower part immersed in 
liquid nitrogen. The ccnsumption of nitrogen for one compressor is 0.5 - 

0.8 liter per minute. (Cine compressor is sufficient in continuous opera- 

tion, whereas two must te switched on prior to attaining the normal opera- 

tion rate. During operetion with two KVD compressors liquid hydrogen be- 

gins colleoting after two hours. In steady conditions the throttle valve 
reyuired no regulation. The liquefaction cycle of the installation con-, \ 
sists of: two KVD compressors, two 40-liter containers, one of them fill- ‘ 
ed with hydrogen; a BH-2 (VN-2) forepump for pumping out nitrogen; and 
purification devices as described above. The installation requires a 

working area of 1.5 - 2 m©. There are 3 figures and 4 references:. 2 

Soviet, 2 English. . : : 
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AUTHORS: Borovik, Yes S., Busol, F. I., and Grishin, S. F. 
TITLE: Study of the possibility of producing steady magnetic 


fiaglds in liquid hydregen-cooled coils 
PERIODICAL: ghurnal tekhnisheskoy fiziki, vo 37, noe 4, 1961. 459-465 


TEXT: The authors attempted to determine the maximum admissible thermal 
streas as well as to find rational constructions of the coile and of 
methods for their cooling. Furthermore, they demonstrate that a large 
amount of energy can be saved by cocling the coils used for the production 
of magnetic fields. This, however, is only possible with A/Q< Rso9/Rp- 


In this case, A danctes the energy to be consumed for sooling, Q - the 
Joulean heat liberated in the coil, R00 the resistance at room temperature, 


and Rn the resistance at the very low operational temperature of the coil. re 


By saving part of the energy consumed in the preduction of the magnetic 
field the realization of a thermonuclear reaction with usable energy yield 
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can be renderad more easy. Aceacrding to the authors, at present enly 
liquid hydrogen is suited for ccoling the soils. Metals of the first 

group Cu, Ag, Au in which only tne electrica: resistance decreases 
linearly with the field strength as well as alkali metals, indium, and 
aluminum ara suited. ‘Su and Al proved to be most suited fer practical 
purposes. The energy consumed in the production of the magnetic field 

can be reduced by about one fifth by using high-purity commercial aluminum. 
By improving the cooling machines and increasing the purity of the meta. 
this ratio can be improved. The experiments were made with apparatus [ 

and II (see Figs. 1, 2) with artificial flows of liquid hydrogen in 
apparatus I also with natural convection of hydregen. If the critical 
stress ig exceeded the resistance of the coii rapidly increases as a result 
of its heating, The solenoid of the first kind (S1) sonsisting of 

148 double wire disks had 2520 windings. The solencid of the second kind 
(SII) consisted cf 48 double wire disks with altogether 5760 windings. 

Fig. 2 shows the scheme of apparatus II. After a previous cooling of the 
balloon and the coil to the boiling temperature of liquid nitrogen, atcut 
15 to 20 1 of licguid hydrogen are pressed into balloon 4, and 5 to 7 1 

into balloon 5. Balloon 4 is separated from the gas holder by a valve 
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and the necessary pressure of the hydrogen vapors is produced by means 

of the heater 12. At a given instant valve 10 ice opened and the current 
passing through the coil is switched on. A maximum current of 50 a passed 
through the coils. Results of experiments; Fig. 3 shows typical oscillo- 
grams for the amperage and the voltage in coil CIII. The initial 
"flash-up" of the voltage and the relatively slow increase of the amperage 
(~ 1.5 sec) are due to the inductivity of the coil. Figs. 4 and 5 show 
the time dependence of the magnetio field strength for the coils CII 

and CIII in the experiments with circulating hydrogen at different thermal 
stresses. A field strength of 43,000 oersteds was attained in the centar 
of the coil with supercritical operation for a duration of time t of the 
order of magnitude of one second; if the field strength was reduced 

to 36,000 oersteds, t was 3 sec and 34,000 oersteds could be maintained 
for ~ 10 sec. On further reduction of the field strength by some per-~ 
cents, a steady state was observed. In coil CIII the maximum attainabie 
field strength of 24,000 oersteds could be maintained for ~1 to 2 sec; 
19,500 oersteds could be maintained for 10 sec, and 16,000 oersteds for 


an infinitely long period. -In this case dor ? 0.24 watt/em>. With natural 
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convection, the critical thermal stresses and the corresponding maximum 
field strengths are essentially lower. Thus, in coil CII a delay time 

of ~ 1 sec corresponds to a field strength of 31,000 oersteds, and 

v ~ 10 sec corresponds to 26,000 oersteds, In the hydrogen flow the 
thermal loads are independent of distribution which is not the case for 
natural convection. The main results of the experiments are shown in 
Table 2; they correspend to a pressure gradient of from 0.4 to 0.5 
atmospheres. The thermal stresses in natural convection are about twice 
as low as in hydrogen flows under pressure. In all coils the critical 
thermal loads. were considerably lower than in the preliminary experiments 
with one single slit. Besides, the values of q are gradually reduced 
when instead of coil CI, coils CII and CIII are used. The Reynolds 
numbers for CI, CII, CIII are 3500, 1000, and 500, respectively. These 
diverging experimental results are probably not due to the different 
construction of the coils but to the different conditions of circulation 
of hydrogen. With high-purity commercial aluminum, field strengths of up 
to 100,000 oersteds can be attained with coils of ~1m. The liquid 
hydrogen necessary for such a solenoid cannot be provided for even by 

the most up-to-date methods of liquefaction. 
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i : iet-bloc and 
2 tables, and 11 references: 5 Soviet 
“6 non-Soviet-bloc. The two most recent references to ee a. 
“i! publications read as follows: V. G. Volotskaya,. Nucleonics, Hee , 
= 1959, H. K. Laquer, 4. E. F. Hammel. Rev. Sei. Instr., 28, 875+ O87. 


= There are 7 figures, 


; j SUBMITTED: March 7, 1960 
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1. Fiziko-tekhnicheskiy institut AN USSR, Khar 'kov. 
(Magnetic field) 
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TITLE: Long high-pressure arcs 
PERIODICAL: Zhurnal tekhnicheskoy fizik., v- 314, no. 11, 1961, 1329 - 15336 


TEXT: A device for producing long arcs (up to 8 cm) at pressures of some 
ten atmospheres is described. Diagrams are shown in Figs. 1 and 2. The 
chamber 1 (Fig. 1), made of stainless steel (inner diameter 85 mn, 400 ‘am 
high), is closed by steel flanges 2. The chamber is designed for presswes 
up to 100 atm. The two copper electrodes are water-cooled. The anode 3 
is fixed, and the cathode 4 is adjustable. The maximum electrode spacing 
is 10 cm. The heat-insulating screen-system 5 i8 rotated by an electric 
motor 8,9 (2500 rpm). A sectional view of one of the electrodes is shown 
in Fig. 2. Without rotating insulation it was impossible to obtain long 
arcs in a hydrogen atmosphere. With rotatiag insulation the arcs pbecae 
more stable and reached a length of 8 cm. In helium the maximum arc 
length without rotating insulation was 4 cm, and with rotating insulation 
it was 8 cm (He pressure, 30 atm; V_., = 400 v). The axial losses and the r 
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